Let G be an arbitrary group given by a free presentation G = F/N. We deal with the homology group H"(@, L) where @ = FI[N, N]. It is known that if G has no p-torsion then the p-component of H,(@, L) (p odd) h as a natural direct decomposition of the form Bk HnI(G, ZipL). The number of direct summands is a function of dimension n. We prove that this function grows faster than n' for any s but slower than a" for any a > 1. Indeed a more precise asymptotic estimate is given. We also study maximal multiplicity of the group H,(G, Z/ pZ) in the above decomposition and get information on decomposition of two other periodic groups related to y,(@, L).
Let G be an arbitrary group given by a free presentation G = FIN. The group @ = FIN', where N' is the commutator subgroup, is called a free abelianized extension of G. We briefly recall some results on the homology groups of @ with trivial coefficients.
For a more detailed discussion see [3-51. The abelian group A4 = N/N' is a G-module with action coming from conjugation in @, and the n-fold exterior power A" M is a G-module with diagonal action of G. To give a description of the odd torsion in C,, K, and T, in terms of the homology groups of G we need some more notation. At last we define polynomials fy' (n > 1) by
(1)
Let p be an odd prime, G a group with no p-torsion, and n > 1. It is proved in [3] , that if n = 1 mod p then and if n = 0 mod p then
We remind the reader that for any group G, t,,C,, = t,K,, = 0 if n f 1 mod p and t,T,,=Oifn#Omodp.
In this note we study the asymptotic behavior of the number of direct summands in the above decompositions (Theorem 1). As a consequence we deduce asymptotic estimates for the maximal multiplicity of the groups H, (G, z,,) in (2) and (3) while for any a > 1, lim,,, y(n) la" = 0. We also calculate the difference between the number of summands of even and odd dimension.
Of course some of the homology groups H,(G, Z!,) in the decompositions (2) and (3) may be trivial. This depends on G. However, in general the number of direct summands is evidently fEr(1) for t,,Cn,tpK,, (n = 1 mod p) ,
Since in both cases p divides the subindex following function
of the polynomial, we consider the From (1) it is clear that y(1) = 1 and for m > 1
that is
and (see Fig. 1 ).
Functions of this type have been considered before. Let w(n) be the number of partitions of the integer n into powers of p. It is easy to prove that 
Theorem 1. For any e >O, m(l l?-~)log,,m < r(m) < m("2)'W,,m .
First of all we want to explain where 112 comes from.
on the segment [(k -1)p + 1, kp + l] is 2-y(k). Dividing segment, one can write
The increment of r(m) by p, the length of the (y(kp + 1) -y((k -1)~ + 11)/p = 5 r(k) .
This equality suggests the idea that a continuous model for r(m) should be a function f(x) such that f'(x) = Af(xlp) for some real A > 0.
Take for example f(x) = ax (a > 1). Then
f'(x)if(x/p) = s = a x('P"P) In a~ x )
so ax grows too fast. It is natural to try
The reader will easily verify that for this choice of f(x), On the other hand. Denote by llnllP the p-adic norm, that is, the maximal i such that pi divides n. 
